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Intro’s and Agenda

ISA Development of Standards at Guidelines Workshop

Jon Machin, Head of Offshore Engineering, DeepGreen since 2015

30 Years Experience in Major Deepwater Upstream Developments

University of Oxford, Chartered Engineer (UK), Member of Institution of Civil Engineers

DG E3 /

DEEPGREEN MAERSK

Maersk are providing DeepGreen’s vessels for exploration, survey and monitoring work in the
NORI area of CCZ

Allseas currently design/build of DeepGreen’s Pilot Mining system for NORI area of CCZ

Status :— Busy recruiting, writing standards, specifications, sub-contracts!
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Intro’s and Agenda

ISA Development of Standards at Guidelines Workshop

Topics

« State-of-the-art standards development experience in UK

« Other case studies; EU’s Blue Nodules project and experience from
International Association of Oil & Gas Operators

 DeepGreen’s feedback on areas where specific new work may be
needed

« Some Conclusions

Jon Machin



Standards development in UK infrastructure and energy

ISA Development of Standards at Guidelines Workshop

Standards - defined in UK as an agreed, fair and repeatable way of doing business safely. Published criteria
designed to be used consistently as a rule, guideline or definition.

Spetcifi(‘iation Is a document used by the Client to define the project requirements to a 3rd party, usually the
contractor.

Since Cullen Enquiry in 1992 (after Piper Alpha oil platform disaster) standards in UK Ener’g&sectqr and
now much of world switched to risk based and independently regulated methods. E.g. ALARP* principle.

UK’s Infrastructure Standards Group under |.C.E. currently recommends* such a process and it seems in-
line with [.S.A.’s processes.
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‘ yu *As Low As Reasonably Practical

#Link: https://www.ice.org.uk/knowledge-and-resources/best-practice/specifying-successful-standards
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Standards development in UK infrastructure and energy

ISA Development of Standards at Guidelines Workshop

Some engineering standards are not appropriately structured to provide
clear linkages between different standards that apply to a particular asset
class or a group of similar asset classes. Often different types of
requirements (e.g. performance, loading, materials, etc.) are included within
a single document. This makes them inflexible when applying to a wide

range of projects.
Asset Management
Policy & Strategy

It is recommended that as standards are created they should be grouped to
set out the basis of design, performance standards, loading standards, ‘

Material
design standards, material specifications and construction specifications to l Standards

ensure clarity in use. :
Loading Performance s
Standards Standards Product

The above categorisation would allow client bodies to decide which of these 1 1 S

standards they should retain ownership for and which ones would be best left to |
(G )
the trade bodies and supply chain to develop. Asset Design Workmanship

The client bodies should preferably retain ownership for only the “performance
standards" which define the performance parameters relevant for the asset class.
The performance standards should provide flexibility to adjust for individual
assets/projects depending on the functional needs and potential risks.

Figure 10: Structure of engineering standards for a particular asset class

Conclusion — Well crafted architecture of standards avoids reinvention of the wheel!

oG

*Link: https://www.ice.org.uk/knowledge-and-resources/best-practice/specifying-successful-standards Jon Machin




ISA Development of Standards at Guidelines Workshop

Some case studies:

 EU’s “Blue Nodules” Joint Industry R&D project has produced a report “Rules and Regulations”
listing 85 standards or guidelines relevant to Engineering components of an Offshore Mining Facility.

* |OGP* have since 2012 collaborated with ISO to reduce the myriad national, international standards
converting them into a single, simple, comprehensive upstream engineering library of around 120
ISO standards.

*|OGP is International Association of Oil & Gas Producers

D/G Jon Machin



ISA Development of Standards at Guidelines Workshop
List of Engineering Standards Needed According to Blue Nodule EU R&D Project

-
® e
® Ll vnmamadactl
OVERALL APPLICABLE INTERNATIONAL AND NATIONAL LEGISLATIONS (Ch.5):
- ISA rules, reguiations and procedures (Mining Code) (Sec 5.3)
- SPONSORING STATE laws, regulations and taken administrative measures (Sec 5 4) 6 Logistics S
- FLAG STATE national laws (Sec.5.5) - cussnncn‘non & CERTIFICATION (Sec 8 10)
- COSTAL STATE (Sec.56) .- 601 Transport shuttie vesseis
. 802 Supply systems

GENERALLY APPLICABLE STANDARDS - 603 Crew change systems

Quality (Sec 8.3) - 604 Harbour Equipment

Heaith and safety (Sec.8.4) - 805 ‘Shuttie ship’ to "shore” transfer

Environmental (Sec 8.5)

Risk assessment (Sec 8 6)

Emergency response and procedures (Sec 8.7)
Labor (Sec .8 8)

000 00

MINING VESSEL LOGISTICS SYSTEM

5 Mining Vessel
- CI.ASSIFICATION& CERTIFICATION (Sec 8 9.5)

. 52 General arrangement and stability n
- 3 22 Floating unit hull
. 23 Machimery and marine systems
- “l 24 Electncal installatons and automation
- 525 Safety features
- 526 Dynamic postion system
- 827 Lifting apphances
- 528 Offshore handling systems
. 529 Matenals and welding SWOE SYSTEM
- 501 Reception of slurry flow
. 502 De-watering
. 503 Storage
o i atrme
> D08 ,2’,,"},’;',‘,‘;,’,},‘.,9 JUMPER ASSEMBLY
. 508 ‘Miring ship' to “shuttie ship’ transfer SYSTEM
. 507 Power systems
- 508 Crew
. 509 Supplie
- 510 Mamntenance facilites
. 51 Launch and Recovery System (LARS) facilites A
2 Jumper Assembly System
- CERTIFICATION (Sec 89 2)
- 201 Jurmy Hose
z 202 szgz: umbilical (1x) 1 lev.ltlng (collcc(lng) Syl m 4 Sediment, Waste and Other Effluents (SWOE) Return System —
. 203 Positioning and monitoring system = CERTIFICATION (Sec CERTIFICATION (Sec 89 4)
- 204 Launch and Recovery System (LARS) connection - 01 9'090'5'0" >Y‘>‘<'" - 401 Pipe
. 1.02 Collectors (hydraulic and mechanical pick-up) - 402 Chute
. 103 Sediment return . 403 Connection 1o vessel
3 Vertical Ti VTS) A oo . 104 Subsea separation (separation of sediment from - 404 Launch and Recovery System (LARS) connection
C‘ER:‘I‘FICA‘I’ION oo 9(3 ) nodutes) - 405 Postioning and mondonng system
= (Sec ) . 105 Subsea comminution (cracking)
D fn S s emmam
- 303 Posttioning and monttonng system o hon bl ph bkl
. 304 Connection to Mining Vessel - 109 ,',y’d,auhc st-slems
- g gg CO""e:"O" '; Jumper gssemblLARS o 110 Control and Monstoring of subsea process parameters
. > Launch and Recovery System ( ) connection . 111 Launch and Recovery System (LARS) connection
- 30 Booster staton umbilical (6x) . 112 Harvesting vehicle umbilical (1x)

LINK: http://www.blue-nodules.eu/download/public_reports/public_reports/Blue-Nodules-688975-D1.5-Report-Rules-and-Regulations-FINAL.pdf Jon Machin



ISA Development of Standards at Guidelines Workshop

ISO Standards for use in the oil & gas industry

15010418 Pracess safety systems [Rev) g, ventiation and air-conditioning [Rev] 5010855 Offshore containers, Part 1-3 (New) 1503977-5  Gas turbines - procurement 15015761 Steel vatves DN 100 and smaller
Replaced by APISpec 6AV2 ching esnd Tl s HS s Pt - S0 18647 Modular riling rigs for ofshore foed platforms (New 15010428 Sucker rods. 15016812 el & tube heat exchanger
Wiellhead & chistmas tree equipment Emergency respons lastomericcaating of ise - polchlaroprene or 15010431 Purmping unies 15016901 Risk assessment of anshore LG nstallatons
Relablty modeling/saety systems ool g P EPOM New) 1SQ1043 Gl ot el e ahes 101471l g nd g st toage orks
Shallow gas dverter equipment R ssecopin e dodgnof anhore NG nltons General requiremens for ofshore siructures 15010436 Replaced by APISid 611 15017177 Unconventional LNG ransfer sysems
Drill-through equipment (B0Ps] Lt Meraceawdes\unanvaneunng(awsd#anans 15010437 Special- ampnsesrcamlwmwes 15017292 Metal ball valves
Hoisting equipment - care/maintenance CNG Marine Transfer Arms (New] Seismic design procedures an crteria Re: 1010438 Lubricaton. shat-sealing and conrol-oi systems, Parts 14 15017348 Materils Selectan in CO; Environment o casig,
Hoising equipment - speciication Uraneons LNG rtr st Topsides structure 15010439 Centrifugal compressors tubingand el equprcats New
Drilling and well-servicing structures tal ball vat & Geotechnical and foundation design [Rev] 150 10440-1  Rotary-t wepnsmve displacement process compressors loil-free] bumc Streams containing high levels of CO; (New)
Control and mmgahcr\ni‘\resandex:lasmns Major Aci dent hazard management ing design (Red Redl 10 104402 Rotary PD packaged air compressors 1 Internal coating and lining of process vessels (New]
Offshore iping syser Duplrsaies sttt g et 101041 Flexbl couplings - special. Design and testing ofLNG storage arks
Reliability and maint venance data Red Qualificatio nufacturers of special materials [Ney Marine soil investigations. 1501062 Integrally geared air compressars. Resistance to cryogenic spillage of insulation materials
P piping, Parts 1-4 [Rev) Materi mlsns\smmluulﬂdcsvm,scm:km F\xnds‘(claﬂsham,l'udums 15012211 Spiral plate heat exchangers - Liguid phase [New]
15014693 Driling equipment 5 on competency forpersonnel e shore structures [Rev) 15012212 Hairpin heat exchangers Centritugaland rotary purps shaft sealing
\nsri\lahansVorsupp\yaﬂNGislueHusmps Monhuls, semi-submersibles and spars (Rev] 150 13631 Recipracating gas compressors Replaced by API 54571
CostCoding System New Site-specifc sssessment ofjack-ups [Re 15013691 High speed enclosed gear units: poste repairsfor ipework (Revl
Productonsssrance and rlabily managemert Jackups commentry 15013704 Calclaton of heater fube thckness Flares deais
Materias slecton sment ot faating units Nev 15013705 Fired heatersfor general senice Compat fargs comectons
Thermopiasics fohoresructures 15013706 Air-cooled heat exchangers 1S078900  Ventingof stoage tn
Elastomers tors-Yerkig enionment e 15013707 Recipocaiing compressors ROl NG S hre ce
Method of tes o ffshore ire darmpers. tions - Enirenmental monioring (New) 1013709 Centifugal pumps
1S029001  Seclor-specifcquality management systems Arctic ogerations - Ice mansgement (Nen) 1013710 Recipocating posie dislacement pumps
5035105 Arctic ean, ce and seabed data (New) 15014691 Flexible couplings - general
1015547 Heat exchangers,Parts 122
1501549 Pping
1S0 13626 Marie driling isersystems, Pars 1-2
15013625 Marine riling ricer couplngs
1S019901-7 Slationkeeping ystems
1503183 Steel pipe for pipeline transportation systems 1016640 Steel cased pipelines [New]
150 12490 tuati he L 150 16708
pipeline valves 1501945-1 Liecycle inegritymanagement fr onshore
15012736 Ve thermal nsultion coatings ppeline
IS0 12747 Pipeline life extension 15021329 Test pracedures for pipeline mechanical connectors
15013623 Pipeline transportation systems [Re) 1S021809-1 Polyolefin coatings (3-layer PE and 3-layer PP)
15013847 Welding of pipelines 1S021809-2 Fusion-bonded epoxy coatings.
1014313 Pipeline valves 1S021809-3  Field joint coatings (Rev]
1014723 Subsea pipeline vatves. 1SD21809-4  Polyethylene coatings (2-Layer PE]
150 136781 Sk producionsytems 50136268 ROT andmerices DN T ozeleap it e
150136782 Subsea feile pipe systems. 150 13628-9_ ROV intervention systems ey e
150 13628-3  Subsea TFL 150 13628-10 150 15590-2 Ppl fi
ipeline fitings
S0, SR Sk 150 18590-3  Pieline flanges
150 13628-5  Subsea control umbilicals ‘marine applications.
1S013628-6  Subsea production controls. 150 13628-15 Subsea structures and manifolds
IS ETe B ST G SR 1S0 11960 Casing and tubing for wells. 15014998 Accessory completion equipment
1501191 Drilppe 1501513 Progressing cavity pump systems, Parts 1-2
15012835 therr 150 15463 new: International
1S0 13085 Tubing aluminium alloy pipes 150 15464 Gauging and inspection of threads Association
15013500 Drlng flids 150 15551-1 Elecirc sbmersile purp systems for arificil of Oil&Gas
15013501 Driling fids - processing systems eveluation 15015546 Aluminium aloy Gl ppe Producers.
15010400 Calculatons for OCTG performance poperiies 150 10426-1 Wl cementing 150 13503-1 Measurement of 15014070
18010405 Carefuse of casing/tubing 10104262 Testing of well cements 150135032 Measurement of properties of proppants IS0 165301 Well integrity U
150 10407-1 Dril sten design 150 10426-3  Testing of deepater el cement 15013503-3  Testing of heauy bines 150 14530-2. Wellintgriy aperational phase
150 10407-2 Inspection and lassifcaton of driltern elements 1S0104265%  Atmospheric foamed cement slrries 150135034 Measurement of stimulation 1S017078-1 Standards in purple issued in 2016
150 104141 Fiel testing of vater-based fids 150 10425-5  Shrinkage and expansion o el cement IS0 135035 Measurement of ong 150 170782 side-pocet mandres B L .
150 10414-2 Field testing of oil-based drilling lids 150104266 Static gel strength of cement formulations 150 13503-6. 1SD170783  Latch s low control devices: Standards in blue are a priority for 2017 issue
15010416 Driling flids- abtesing 150 10427-1 Bow spring casing centralzers conditons 1S0 170784 Side-pocket mandrels and related equipment
1S010417  Subsurface safety vaive systems. 150104272 Centralizer placement and stop-collar testing 15013678 Thread compounds. 15017824 Sand control screens. These  TRand TS labbreviated
15010422 Replaced by AP Spec 5B 15010427-3  Performance testing of cament loat equipment 10 13679 Casing and tubing connections testng 15020312 Design of aluminium il string of for the oil &
150 10421 Rotary il tem elements 1S010632  Subsurface safetyvalves 10 13680 CRA seamess ubes fo casing & tubing 15027627 Aluminium aloy il ppe thread gauging AN AP A8, 551 ok, NDRSOK, NF. B0ST, SACor. e IOTCT sundlrds
15010424-2. Threading and gauging of connections 1S010433  Replaced by APISpec 6AV1 15014310 Packers and bridge plugs 15028781 Subsuriace tubing mounted ormatin barrers standard is e

LINK: https://www.iogp.org/bookstore/product/iso-standards/ Jon Machin




ISA Development of Standards at Guidelines Workshop

Some Specific New Engineering Guidance from ISA may be

Needed.....

Need o a Standard

1 Structural safety, reliability and fatigue. Covers
floating and subsea facilities, seabed integrity.

Subsea shut down requirements. Both planned
and emergency scenarios.

Subsea intervention interfaces

New technology/component qualification

- Data handling storage and distribution protocols

oG

Ensure structural integrity and safety. Considers probability of structural
failures. Factors of Safety (FoS) in design can vary widely. Probably
covered by existing ISO standards in loads and materials subject to
clarification or consensus of FOS requirements, but specific ISA guidance
may be appropriate particularly on seabed stability and geo-hazards.

Time to shut down, how is it triggered. What subsea equipment is left on
seabed, does it have to be recovered. E.g. foundation pilings may be need
to installed for hurricane standby anchors.

Does regulator require common intervention interfaces for safety to allow
different contractors on adjacent licences to rescue each others subsea
equipment in an emergency. Cost involved. If required, oilfield ISO
standards can cover already.

How should this be defined? Joint Industry Collaboration? What level of
testing? TRL system now adopted by multiple industries.

File formats, compatibility, security, confidentiality

Jon Machin



ISA Development of Standards at Guidelines Workshop
Conclusions

ISA’s development process for Standards sounds like its inline with state-of-the-art from other
asset management sectors.

Upstream offshore energy sector definitely provides a comprehensive and highly applicable
library of engineering standards available for use.

Existing documents should be read, reviewed, edited (if necessary) and adopted. Not simply
cut and paste!

Joint Industry Projects for new technology subjects, with their standards development
committees, has proved a successful process in upstream offshore energy.

Contractors, and all stake-holders, must have important voice throughout this process!

m Jon Machin



